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ABSTRACT

FREP(Fiber Reinforced Epoxy Panel) are used for strengthening the damaged RC beams due to its good tensile
strength, low weight, resistance to corrosion, and easy applicability. This study sets up structure equation for
FREP bending reinforcement before and during the usage of RC beam. It finds the difference and finds the
mechanical characteristics of rip—off failure that is caused by stress concentration in reinforcement material cutting
part to estimate the performance of bending reinforcement. The result of this research can be summarized as two
main consequences. The main failure of FREP reinforced concrete beam is rip-off failure and it evaluated rip—off
failure of RC reinforcing bean based on the test and analytical conditions of this study. It found that stress was
concentrated due to rapid change of bending rigidity in reinforced cutting part as a result of excessive
reinforcement thickness of FREP. It resulted in rip-off failure. It means that it should evaluate the rip—off failure
when designing reinforcement. It analyzed the reinforcement effect according to reinforced period for FREP. It found
that reinforcement effect of P-Type that was reinforced during the usage decreased compared to I-Type that was
reinforced before the usage. So when reinforcing a existing structure that is being used, it should consider the

stress that is produced due to the fixed load.

Keywords : FREP, flexural reinforcement, rip—off failure, reinforcement design algorithm
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Table 1 Material properties of FREP

Material properties Test results Remark
Tensile strength (MPa) 117.7 en = 001
Compressive strength (MPa) 84.3 en = 0.017
Bending strength (MPa) 51.9 -

. . On the basis of
Elastic Compression > 441 proportional limit
modulus On the basis of

(GPa) Tension > 245 n
Poisson’s | Compression 0.34 -
ratio Tension 0.22 -
Failure Compression 0.02 0.017~0.037
strain Tension 0.01 0.010~0.014
Coefficient of thermal o _
expansion ( /C) 65%10
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Fig. 4 Distribution of stress and strain in the cross
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Fig 6 Specimen configuration and dimensions

Table 2 Experimental and analytical results

. - Experimental Analytical -
Reinforced | Reinforced B ; Rip-off ;
Specimen length thickness Pre dgf}?mg Prox | Omax | Pmax | Omax | failure Friglége Remark
(om) | (mm) (kN) | (mm) | (N) | Gmm) | nalvsis
N-1 - - - 655 | 22.83
N-Type| N-2 - - - 645 | 1963 | 695 19.9 - Flexural Non-reinforce
N-3 - - - 659 | 2064 failure
I-10L.2 1L 2 - 1023 | 13.07 | 1067 | 1297 | A<[fn
I1-8L2 0.8L 2 - 987 | 1341 | 786 775 | <[
I1-6L2 0.6L 2 - 909 | 1029 | 522 405 | fi>fu
1-10L4 1L 4 - 1137 | 1538 | 109.1 | 10.75 | AA>fm
1-8L4 0.8L 4 - 103.6 | 11.90 | 71.3 492 | 1> Fn
I-Type I-6L4 0.6L 4 - 92.9 846 43.1 251 f1>fm Initial reinforce
I-10L6 1L 6 - 1084 | 1028 | 107.8 | 801 | fi>fn )
Rip-off
[-8L6| 08L 6 - 1019 | 1074 | 686 | 385 | fi>F, | failure
1-6L6 0.6L 6 - 926 | 814 | 331 166 | A>fn
I-1 1L 10 - 1109 | 928
-2 1L 10 - 1047 | 946 | 1107 | 593 | fAi>fn
-3 1L 10 109.7 | 958
P-1 1L 10 147 106.9 | 578 PreIloeclidir%g I\}S llgracking
~ _ oad of N-Type.
P-Type| P-2 1L 10 14.7 1074 | 744 | 998 505 | [>fm Keeps pre-loading until
P-3 1L 10 14.7 101.3 | 6.14 its failure.
Note : L= 1,500 mm, f,,,=0.63Y74 =3.3 MPa
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